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Summary

This document presents a groundwater monitoring plan, under Resource Conservation and Recovery Act
of 1976 (RCRA) regulatory requirements found in Washington Administrative Code 173-303-400 and, by
reference, requirements in 40 CFR 265.93(d)(6) for the 216-B-63 trench (B-63 trench) in the 200 East
Areaof the Hanford Site. The objective of RCRA monitoring is to determine whether any hazardous
constituents are detectable in the groundwater beneath the trench.

The groundwater monitoring network described in this plan includes twelve RCRA-compliant wellsto
monitor the aguifer in the immediate vicinity of the B-63 trench. No exceedances of RCRA -regulated
materias have yet been reported in groundwater passing beneath the B-63 trench.

This site will be sampled semiannually for indicator parameters including pH, specific conductance, total
organic carbon, and total organic haides. Site-specific parameters include ICP metals. These consti-
tuents, as well as anions, alkalinity, and turbidity, will be sampled annually. Groundwater €l evations will
be recorded semiannually.

This monitoring plan will serve as the basis for demonstrating compliance with RCRA monitoring
requirements at the B-63 trench.
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1.0 Introduction

This document presents a revision to the groundwater monitoring plan (Sweeney 1995) for the

216-B-63 trench (B-63 trench). The groundwater monitoring plan is based on reguirements for interim-
status facilities, as defined by the Resource Conservation and Recovery Act of 1976 (RCRA) and
amended by the Hazardous and Solid Waste Amendments of 1984. These regulations are promulgated by
the Washington State Department of Ecology (Ecology) in Washington Administrative Code

(WAC) 173-303-400 and, by reference, the Code of Federa Regulations, 40 CFR 265, Subpart F.

Groundwater monitoring began at the B-63 trench in 1988. Under the definitions for RCRA interim
status, the B-63 trench required a detection-level groundwater monitoring program because it received
wastewater from B Plant. In the past, this wastewater contained hazardous waste and materials.
Discharges to the B-63 trench were discontinued in 1992.

The purpose of this plan is to present an indicator evaluation groundwater monitoring program that will
detect adverse impacts of the B-63 trench on the quality of groundwater in the uppermost aquifer beneath
the trench (40 CFR 265.93[d]). This plan describes the methods that will be used to determine whether
any hazardous constituents are detectable in the groundwater beneath the trench.

Upgradient wells and downgradient wells will be monitored semiannually for indicator parameters and
annually for the constituents described in Chapter 3. This document contains the same well list and
datistica methods as those in Sweeney (1995) but includes additional and revised details about sampling
and analysis, data management, and statistics.

The B-63 trench is within the 200-BP-5 Groundwater Operable Unit and the 200-CS-1 Source Operable
Unit. A closure plan for each of these units will be submitted to Ecology. Fina disposition of the

B-63 trench will be outlined in the post-closure agreement negotiated between the U.S. Department of
Energy (DOE) and Ecology.

11



2.0 Description of the 216-B-63 Trench

The information in this section was adapted from the 200-CS-1 Operable Unit RI/FSWork Plan and
RCRA TSD Unit Sampling Plan (Richland Operations Office 2000).

The B-63 trench was an open, unlined, mar-made depression that was terminated approximately 427 m
(1400 ft) from its head end. The trench boundary is located at the southwest perimeter of the
218-E-12B Buria Ground (Low-Level Burial Ground 2) in the 200 East Area. The trench was approxi-
mately 1.2 m (4 ft) wide and had an average depth of 3 m (10 ft). The head end was constructed using
40.6-cm (16-in.) inlet pipe laid in a’5.1-cm (2-in.) rockfill. The pipe was buried approximately 1 m (3 ft)
below grade and the rockfill extended 3.1 m (10 ft) from the head wall.

The B-63 trench was constructed prior to 1970 as a percolation trench to receive emergency cooling water
and chemical sewer wastes from B Plant. According to the Waste Information Data System, the

B-63 trench received effluent from 221-B (B Plant), 225-B (Waste Encapsulation and Storage Facility),
and 271-B (B Plant Office and Service Building). Unlike the other B-series trenches (e.g., 216-B-2-1
trench), the B-63 trench was not connected to the 216-B-3 Pond (B Pond) system. It was designed to
receive diverted contaminated cooling water and prevent it from reaching the B Pond.

Operations at the B-63 trench began on March 22, 1970, after an unplanned relesse to 216-B-2-2
(UPER-200-E-138). Source contributors to the B-63 trench included floor, funnel, and sink drains; steam
condensate and/or cooling water; tank overflow and drain effluent; swamp effluent; and rain water. The
B-63 trench received cooling water from both B Plant and In-tank Solidification Unit Number 2 from
March 1970 to May 1970 (Jacobs and Uebelacker 1971). From May 1970 until February 1992, the trench
also began receiving B Plant chemical sewer effluent. In February 1992, the B Plant chemical sewer
effluent was combined with the B Plant cooling water effluent and discharged into the 216-B-3 Pond.
The trench was removed from service in 1992.

Interim stabilization measures were completed at the B-63 trench in November 1994. The site was
backfilled with clean fill and downposted in status from Surface Contamination Area (SCA) to
Underground Radioactive Material (URM) in November 1994. The site was permanently isolated by
filling the weir box at the head end of the ditch with concrete on December 12, 1994. Prior to its
stabilization, the ditch had an earth shielding berm and a side dope of approximately 10:6.
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3.0 Hydrogeology

The geology and hydrology of the B-63 trench are described in detail in Sweeney (1995) and in compila-
tion reports on the 200 East Area (e.g., Lindsey et a. 1992; Williams et a. 2000). The following
summary is taken from those documents.

3.1 Physical Hydrogeology

The uppermost aquifer beneath the B-63 trench is unconfined and occurs within the undifferentiated
Hanford formation. According to geologic records and as-built diagrams, existing shalow wellsin the
B-63 trench monitoring network are completed within a sandy to gravelly sand unit. The water table
elevation near and benegth the B-63 trench is approximately 122 m above mean sealevel (~75 m below
ground surface). The base of the unconfined aquifer, which under the B-63 trench is the top of the
Elephant Mountain Member basdlt, is approximately 115 m above mean sea level (~80 m below ground
surface).

Groundwater hydraulic gradients in the vicinity of the B-63 trench were for decades highly influenced by
the hydraulic mound that had developed under B Pond, afacility that entered service in 1945. Decom-
missioning of B Pond has resulted in a dramatic decline in groundwater elevations throughout the

200 East Area. This decline has produced aregion of groundwater gradients measured in centimeters
across the length of the 200 East Area, a distance of more than 4 km. The lack of appreciable gradient in
200 East results in high uncertainty in the groundwater flow rate and direction. The groundwater flow
direction beneath the B-63 trench in particular is generaly to the west-southwest (Spane 1999).

Figure 3.1 illustrates the water-level elevation in March 2002 from wells in the vicinity of the

B-63 trench. The saturated thickness of the unconfined aguifer beneath the B-63 trench is approximately
7 m. The thickness of exposed saturated sediments to the screened interva of the B-63 trench wells
ranges from approximately 1.4 m in well 299-E27-17 to 4.6 m in well 299-E27-18.

An estimate of the average linear groundwater velocity near the B-63 trench can be calculated, assuming
horizontal flow and a homogeneous aquifer, using Darcy’s Law. The calculated velocity ranges from
approximately 0.01 to 0.1 m/d (Hartman 2000, Table A.2).

3.2 Summary of Groundwater Monitoring Results

Groundwater beneath the B-63 trench has been monitored by a RCRA -compliant monitoring network
since 1988. The origina detection-level monitoring network (circa 1987) consisted of five monitoring
wells; none of the original wellsis part of the current network. An aggressive schedule of RCRA well
installation between 1987 and 1992 resulted in the twelve monitoring wells that now congtitute the

B-63 trench network. Five upgradient and seven downgradient wells surround the entire length of the
trench. Portions of the monitoring network are used for other RCRA facilities as well, including the Low-
Level Waste Management Area 2 and the single-shell tank waste management area B-BX-BY.
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Figure 3.1. Water-Level Elevation in RCRA-Compliant Monitoring Wells, March 2002

The chemical composition of groundwater in the unconfined system benesth the B-63 trench includes
calcium- bicarbonate, sodium-bicarbonate, and cacium-sulfate types (Graham et . 1981). Calcium
bicarbonate is the most prevaent in the groundwater. However, there is considerable variability in
chemical composition of the groundwater beneath the 200 Areas. Prominent man-made contributors to
impacts on groundwater include tritium, nitrate, calcium, and sulfate.

Groundwater monitoring continues to provide evidence that dangerous constituents from the B-63 trench
have not entered groundwater. The RCRA interim-status indicator parameters are pH, specific
conductance, total organic carbon, and total organic halides (40 CFR 265.92 [b][3]). Included in the
anaysislist (Table 3.1) for this trench are adkalinity and turbidity. Alkalinity is used with metals and
anionsto calculate charge balance (a check on analytical accuracy), and turbidity is used to evaluate
metals analysis results. Statistical analyses revealed no exceedances in pH, specific conductance, total
organic carbon, or total organic halides (Table 3.2). Revised comparison values of these analyses, if
needed, are published annually in the Hanford Site annual groundwater report (e.g., Hartman 2000).
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Table3.1. Monitoring Wells and Congtituents for the 216-B-63 Trench

Hydrogeologic Unit Sampling Water -Level Well
Well Monitored Frequency M easur ement Standard
299-E27-8%" Top of unconfined Semiannual Semiannual RCRA
299-E27-9®7 Top of unconfined Semiannual Semiannual RCRA
299-E27-11®) Top of unconfined Semiannual Semiannual RCRA
299-E27-16'% Top of unconfined Semiannual Semiannual RCRA
299-E27-17Y Top of unconfined Semiannual Semiannual RCRA
299-E27-18%? Top of unconfined Semiannual Semiannual RCRA
299-E27-19%? Top of unconfined Semiannual Semiannual RCRA
299-E33-33% Top of unconfined Semiannual Semiannual RCRA
299-E33-36'% Top of unconfined Semiannual Semiannual RCRA
299-E33-37(%) Top of unconfined Semiannual Semiannual RCRA
299-E34-8% Top of unconfined Semiannual Semiannual RCRA
299-E34-10¢Y Top of unconfined Semiannual Semiannual RCRA

Contamination Indicator Parameters

Site-Specific Parameters

pH (field) Alkalinity® ICP metals (filtered)®
Specific conductance (field) Anions® Phenols®
Tota organic carbon Turbidity

Total organic halides

(@) Anayzed annually.
Bolditalic = upgradient wells.

Superscript = year of installation.

ICP = inductively coupled plasma emission spectroscopy.

RCRA = well constructed to RCRA standards.
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Table3.2. Critical Means for the 216-B-63 Trench for Fiscal Y ear 2002 Comparisons®®

Upgradient/
Average Standard Downgradient
Constituent, unit n df te Background | Deviation | Critical Mean | Comparison Value
Specific conductance, 20 19 [4.267 404.384 23.862 508.7 508.7
nS/cm
Field pH 20 19 |4.572 8.053 0.079 [7.68, 8.42] [7.68, 8.42]
Total organic carbon,© 200 |19 [4.267 |523.75 242.809 1,585.5 1,585.5
no/L
Total organic halides,©® |20 19 |4267 |2589 1.082 7.3 15.1

no/L

(8 Based on semiannual sampling events from April 2000 to October 2001 for field parameters and from January 2000 to
April 2001 for total organic carbon and total organic halides for upgradient wells 299-E27-8, 299-E27-9, 299-E27-11,
299-E27-17, and 299-E34-10.

(b) Excluded one unrepresentative measurement of 11,000 ng/L collected on October 20, 2000, from well 299-E27-9.

(c) Critica mean calculated from values reported below vendor's specified method detection limit.

(d) Upgradient/downgradient comparison value is the most recent determined limit of quantitation (see Hartman 2000,

Table B.22).

df = Degrees of freedom (n-1).
n = Number of background replicate averages.
t. = Bonferroni critical t-value for appropriate df and 48 comparisons.
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4.0 Conceptual Model

The B-63 trench received several waste streams emanating from B Plant during its operations. The open
and unlined trench alowed liquid effluents to evaporate and percolate into the vadose sediments aong its
entire length. Groundwater monitoring results to date have not shown increases in regulated dangerous-
waste constituents attributed to discharges to the B-63 trench. Should contamination eventually be
detected, however, it most likely would be found at the head end of the trench where most of the infil-
tration occurred. Direct evidence for this type of nonuniform breakthrough to groundwater from aline
source has been observed at the 216-A-29 ditch, in which sulfate concentrations were observed first in
head-end monitoring wells.

The potential for migration of residua contamination from the vadose zone to groundwater is lessened by
the cessation of liquid effluent discharges to the B-63 trench. Infiltration of precipitation is the only
potential force capable of moving a significant portion of the remaining contaminants to groundwater.
The current mean annual precipitation is 16 cm, with most of the annual accumulation occurring between
November and February (Fayer and Walters 1995). Recharge in the B-63 trench areais estimated to be
between 10 and 20 mm annually. The range of recharge rates depends on a variety of factors. No recent
infiltration abatement measures have been implemented at the B-63 trench. Therisk of infiltration by
snow melt and the potential for vertical migration of contaminants, however, still is considered low
because of low precipitation. The rate of movement for moisture through the vadose has been estimated
to be as high as 2 m per year (Glendon Gee, personal communication).

Groundwater flow beneath the B-63 trench resides in an unconfined system within the Hanford formation.
The site-specific hydraulic conductivity reported in Sweeney (1995) ranges from 51.9 to 198.3 m/d.
Hydraulic conductivity also is assumed to be high regionally due to the lack of appreciable gradient
across large portions of the 200 East Area. This low-gradient field leads to low flow velocities, generaly
on the order of millimetersto centimeters per day in a direction moving west-southwest (Hartman 2000,
Table A.2). Because of the difficulty in assessing the hydraulic gradient in the 200 East Area, the flow
velocity and direction are complicated and subject to wide variability.
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5.0 Groundwater Monitoring Program

This chapter presents the objective and details of the sampling and analysis plan associated with the
groundwater monitoring program for the B-63 trench.

51 Objective

The objective of this monitoring program is to determine whether discharges to the trench have
contaminated the groundwater beneath the B-63 trench with RCRA-regulated constituents.

5.2 Sampling and Analysis Plan

The upgradient and downgradient monitoring wells for the detection network are described in this section.
Additiona information is provided on the types of hydrogeologic data collected for the network, the
sampling frequency, and groundwater constituents that will be analyzed.

521 Monitoring Well Network

The congtruction details and lithologic information for the B-63 trench network wells are given as as-built
diagrams in the Appendix. The coordinates, total depth, and screened intervals are summarized in
Table5.1.

The indicator evaluation groundwater monitoring program consists of the B-63 trench monitoring
network as described in Table 5.1 and shown in Figure 5.1. The network viability has been tested using
the Monitoring Efficiency Model (MEMO) (Wilson et a. 1992), based on current groundwater flow
conditions. The MEMO was run using the B-63 trench groundwater monitoring network wells, and a
general groundwater flow direction to the southwest of the B-63 trench has been calculated. The
monitoring efficiency is 68.5%. Most of the unmonitored portion is at the tail end of the ditch, which is
less likely to impact groundwater.

The twelve groundwater monitoring wells that currently cover the B-63 trench are located around the site
asshownin Figure 5.1. All twelve wells were installed to RCRA standards for well construction
(WAC 173-160) (Figure 5.2).

Wells 299-E27-9, -8, -11, and —17 provide upgradient coverage for the tail end of the B-63 trench.
Upgradient coverage of the head end is provided by well 299-E34-10. Downgradient wells are
concentrated around the head end of the ditch. The separation between upgradient and downgradient
wells on the tail end is approximately 200 m. Thisis the distance between upgradient well 299-E27-17
and downgradient well 299-E27-19.

Replacement wells for the current network may be considered because of declining water levels, changing
flow directions, and programmatic considerations. These wells will be located according to the current
understanding of hydrogeologic conditions under the facility, projected water-level elevations and flow

5.1



Table5.1. Locations, Depths, and Screened Intervals for Groundwater Monitoring Wells Around the

216-B-63 trench

Coordinates (m) Water

Depth toBottom | Remainingin | Screen Length
Well Number Easting Northing of Screen (m) Casing (m) (m)
299-E27-8 574759.37500 | 137044.53100 119.6 29 6.1
299-E27-9 574917.87500 137041.31200 1184 4.1 5.9
299-E27-11 574653.18800 | 137063.00000 118.6 3.8 6.4
299-E27-16 574179.50000 | 137165.12500 118.8 3.6 6.4
299-E27-17 574547.31200 | 137122.01600 118.2 16 6.4
299-E27-18 574299.62500 | 137119.29700 117.6 4.8 6.1
299-E27-19 574355.06200 137103.59400 117.6 4.7 6.1
299-E33-33 574080.12500 | 137301.93800 118.6 3.8 6.4
299-E33-36 574068.56200 | 137239.98400 1184 3.6 6.4
299-E33-37 574091.50000 | 137185.42200 118.6 39 6.3
299-E34-8 574206.43800 | 137249.62500 118.8 35 6.1
299-E34-10 574284.37500 | 137224.56200 119.1 33 6.4
Bold italic = upgradient wells.

conditions, and in conjunction with ongoing negotiations between DOE and Ecology. Changes to this
groundwater monitoring plan necessitated by the replacement well(s) will be documented in an Interim
Change Notice or by a groundwater monitoring plan revision.

5.2.2 Constituent List and Sampling Frequency

The groundwater in the B-63 trench monitoring wells will be sampled and analyzed for the parameters
listed in Table 3.1. In accordance with 40 CFR 265.92, the B-63 trench network wells will be monitored
semiannually for total organic carbon, total organic halides, pH, and specific conductance. The wellswill
be monitored annually for metals and phenols. Anions will be included to detect potentia nitrate
contamination from surrounding facilities as well asto provide input for charge balance calculations.
Alkdinity values will be used with anions and metals to calculate groundwater charge balance. Water-
level measurements will be taken semiannually.

523 Network Evaluation

The general groundwater flow direction is from west to east across the Hanford Site; artificial recharge to

the B Pond system perturbed the genera trend. The resulting groundwater mound created a flow
direction, still observable near the boundary of the 200 East Area, that is opposite the general west-to-east
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Figure5.1. Current Network of Groundwater Monitoring Wells for the B-63 Trench

flow direction. The inferred flow is to the southwest (approximately 233> azimuth [Spane 1999]) beneath
the B-63 trench. Asthe influence of the groundwater mound continues to diminish with distance, the
general west-to-east flow direction will prevall.

Because groundwater elevations in the Central Plateau were not well documented prior to nuclear
processing operations at the Hanford Site, the elevation at which groundwater eventualy will stabilizeis
generaly unknown. The groundwater monitoring network as currently configured is re-evaluated at |east
annually to ensure that it till is adequate to monitor the changing hydrogeologic conditions beneath the
trench. Activitiesthat will take place to obtain the necessary information to maintain compliance include

semiannua groundwater elevation measurements from the B-63 trench network and from wellsin
the vicinity of the trench

monitoring efficiency modeling for the current network based on changes in flow conditions

re-evaluation of the B-63 trench conceptual model and evaluation of geochemical trends.
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Figure5.2. Typica Construction, RCRA-Compliant Monitoring Well

An Interim Change Notice or complete revision of the groundwater monitoring plan for the B-63 trench
will address changes to the monitoring network.

524 Sampling and Analysis Protocol

Monitoring for the B-63 trench is part of the Hanford Groundwater Monitoring Project. Procedures for
groundwater sampling, documentation, sample preservation, shipment, and chain-of -custody requirements
are described in subcontractor manuals (currently DFSNW-SSPM-001), and quality requirements are
provided in the quality assurance plan.? Samples generally are collected after three casing volumes of
water have been purged from the well or after field parameters (pH, temperature, specific conductance,

(@ The Hanford Ground-Water Monitoring Project Quality Assurance Project Plan. QA Plan ETD-012, Rev. 2.
December 2000.
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and turbidity) have stabilized. For routine groundwater samples, preservatives are added to the collection
bottles before their usein the field. Samplesto be analyzed for metals are usudly filtered in the field so
that results represent dissolved metals.

Procedures for field measurements are specified in the subcontractor’s or manufacturer’s manuals.
Analytica methods are specified in contracts with laboratories, and most are standard methods from the
U.S. Environmental Protection Agency (EPA) Test Methods for Evaluating Solid Wastes, Physical/
Chemical Methods (EPA 1986b). Alternative procedures meet the guidelines of EPA (1986b,

Chapter 10). Analytical methods are described in Chapter 8 of Hartman (2000).

525 Quality Assurance and Quality Control

The quality assurance/quality control (QA/QC) program for the groundwater project® is designed to
assess and enhance the reliability and validity of groundwater data. The primary quantitative measures or
parameters used to assess data quality are accuracy, precision, completeness, and the method detection
limit. Qualitative measures include representativeness and comparability. Goals for data representa-
tiveness for the groundwater project are addressed qualitatively by the specification of well locations,
well construction, sampling intervals, and sampling and analysis techniques in the groundwater
monitoring plan for each RCRA facility. Comparability is the confidence with which one data set can be
compared to another. The QC parameters are evaluated through laboratory checks (e.g., matrix spikes,
laboratory blanks), replicate sampling and analysis, analysis of blind standards and blanks, and
interlaboratory comparisons. Acceptance criteria have been established for each of these parametersin
the project QA plan® based on guidance from the EPA (1986a,b). When a parameter is outside the
criteria, corrective actions are taken to prevent a future occurrence, and affected data are flagged in the
database.

(@ The Hanford Ground-Water Monitoring Project Quality Assurance Project Plan. QA Plan ETD-012, Rev. 2.
December 2000.
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6.0 Data Management, Evaluation, and Reporting

This chapter describes how groundwater data are stored, retrieved, evauated, and interpreted. Statistical
evaluation methods and reporting requirements also are described.

6.1 Data Management

The contract laboratories report analytical results electronically. The results files are loaded into the
Hanford Environmental Information System (HEIS) database. Field-measured parameters are entered
manually or through electronic transfer. Paper data reports and field records are considered to be the
record copies and are stored in the groundwater project files.

Quality control data are evaluated against criteria listed in the project QA plan,® and data flags are
assigned when the data do not meet these criteria. The data undergo a vaidation/verification process
according to a documented procedure”” Under this procedure, scientists familiar with the site
hydrogeology screen the data, compare it to historical trends or spatial patterns, and flag the data if they
are not representative. Other checks on data may include comparison of general parameters to their
specific counterparts (e.g., specific conductance to ions), calculation of charge balances, and comparisons
of caculated versus measured values. |If data appear anomalous, the project scientist submits a Request
for Data Review.® If necessary, the laboratory may be requested to check calculations or reanalyze the
sample, or the well may be resampled. Results of areview may be used to flag or correct datain the
HEIS.

6.2 Interpretation

After data are validated and verified, the acceptable data are used to interpret groundwater conditions at
the site. Data interpretation is accomplished using the following techniques:

Hydrographs graph water levels against elapsed time to determine decreases, increases, and seasona
or man-made fluctuations in groundwater levels.

Water -table mapsuse water-table elevations from multiple wells to construct contour maps to
estimate flow directions. Groundwater flow is assumed to be perpendicular to lines of equa
potential.

(@ Hanford Ground-Water Monitoring Project Quality Assurance Project Plan, QA Plan ETD-012, Rev. 2,
December 2000, or most recent revision. Pacific Northwest National Laboratory, Richland, Washington.

(b) Procedure QC-5, Groundwater Data Validation Processin PNL-MA-567. Pacific Northwest National
Laboratory, Richland, Washington.

(c) Procedure DA -3, Data Review Procedurein PNL-MA-567. Pacific Northwest National Laboratory, Richland,
Washington.
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Trend plots graph concentrations of chemical or radiological congtituents against elapsed time to
determine increases, decreases, and fluctuations. Trend plots may be used in tandem with
hydrographs and/or water-table maps to determine if concentrations relate to changes in water level
or in groundwater flow directions.

Plume maps map distributions of chemical or radiological constituents areally in the aquifer to
determine extent of contamination. Changes in plume distribution over time aid in determining
movement of plumes and direction of flow.

Contaminant ratios sometimes can be used to distinguish between different sources of
contamination.

6.3 Statistical Evaluation

The goal of RCRA detection monitoring isto determine if the B-63 trench has affected groundwater
quality. Thisis determined based on the results of astatistical test. According to 40 CFR 265.92 [and, by
reference, WAC 173-303-400(3)], the owner/operator of an interim-status hazardous waste facility must
establish initial background concentrations for the contamination indicator parameters. specific
conductance, pH, total organic carbon, and total organic halides. This has been done for the B-63 trench
by obtaining at least four replicate measurements for each parameter from each well quarterly for 1 year.
Data from the upgradient well(s) were used to determine the initial background arithmetic mean and
variance.

Monitoring data collected after the first year are compared with the initial background data to determine if
thereis an indication that contamination may have occurred. A t-test isrequired to make this
determination [40 CFR 265.93(b)]. A recommended method is the averaged replicate t-test method
described in Appendix B of the RCRA Groundwater Monitoring Technical Enforcement Guidance
Document (EPA 19864). The averaged replicate t-test method for each contamination indicator parameter
is caculated as

t=(X; - Xy )/ Sy %41+ 10, 6.1)

where t = test statistic

x, = average of replicates from the i'" monitoring well
“xp = background average

S = background standard deviation

n, = number of background replicate averages.

A test gatigtic larger than the Bonferroni critical value, t, (i.e, t > t.) indicates a statistically significant
probability of contamination. These Bonferroni critical values depend on the overall false-positive rate
required for each sampling period (i.e., 1% for interim status), the total number of wellsin the monitoring
network, and the number of degrees of freedom (n, - 1) associated with the background standard
deviation. Because of the nature of the test statistic in Equation (6.1), results to be compared to
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background do not contribute to the estimate of the variance. The test can be reformulated, without prior
knowledge of the results of the sample to be compared to background (i.e., x;), in such away that a
critical mean, CM, can be obtained:

CM =X, +t. Sy */(1+1n,) (one-tailed)

(62)

CM =X, £t,+Sy*~/(1+1n,) (two-tailed)

If downgradient data exceed the CM, they are determined to be Statisticaly different from background.
For pH, atwo-tailed CM (or critical range) is calculated, and downgradient data beyond the range are
considered to be statistically different from background. If a statistical exceedance is detected, the well
will be resampled to determine if the originaly detected increase (or pH decrease) was a result of
laboratory or measurement error (verification sampling). If verification sampling confirms the
exceedance, the owner/operator must notify Ecology within 7 days and submit a groundwater quality
assessment plan within 15 days following the notification [40 CFR 265.93(d)]. The god of the
assessment monitoring program is to determine if dangerous waste or dangerous waste constituents from
the facility have entered the groundwater and, if so, to determine their concentration and the rate and
extent of migration in groundwater [40 CFR 265.93(d)].

Critical mean values for the B-63 trench are presented in Table 3.2. Upgradient data are evaluated each
year to determine if CM values should be recal culated because of changes in upgradient groundwater
chemistry. Updated values are published in the annual groundwater monitoring report (e.g., Hartman
et a. 2002).

6.4 Reporting
Chemistry and water-level data are reviewed at least quarterly and areavailable in the HEIS. Interpretive

reports are issued annually in March (e.g., Hartman et al. 2002). Reporting requirements are listed in
Table 6.1.
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Table6.1. Reports Required for Compliance with 40 CFR 265, Subpart F, for Groundwater Monitoring

Regulatory
Submittal Submittal Period Reporting Vehicle Requirement
First year of sampling: concentrationsof | Quarterly Compl ete? 40 CFR
interim primary drinking water constitu- 265.94(a)(2)(i)
ents, identifying those that exceed limits
Concentration and statistical analyses of Annually, by Hanford groundwater |40 CFR
groundwater contamination indicator March 1 of monitoring report (e.g., |265.94(a)(2)(ii)

parameters, noting significant differences
in upgradient wells

following year

Hartman 2000)

Results of groundwater surface elevation
evaluation and description of response if

appropriate

Annually, by
March 1 of
following year

Hanford groundwater
monitoring report

40 CFR
265.94(a)(2) (iii)

Outline for groundwater quality assessment [ Within one year Chapter 7 of this 40 CFR 265.93(a)

program after effective date | document
of regulations

Notification of statistical exceedance® Within 7 days of Letter to Ecology 40 CFR 265.93(c)
verification

Assessment plan® Within 15 daysof ~ |PNNL document or 40 CFR 265.93(d)
notification letter

Determinations under assessment Assoon as PNNL document, letter, |40 CFR 265.93(d)(5)

program(b) technically feasible; |or Hanford groundwater |and 265.94(b)

annually thereafter

monitoring report

(@) Reguirement was fulfilled during first year of sampling via published reports. Quarterly submittal of data

continuesviathe HEIS.

(b) Required if exceedance occurs and is verified.
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7.0 Outlinefor Assessment Monitoring Plan

This chapter presents a basic outline for an assessment monitoring plan, as required by 40 CFR 265.93(a).
The assessment program must be capable of determining whether dangerous waste or dangerous waste
constituents have entered the groundwater, along with their concentration and rate and extent of
migration.

If an indicator parameter at a downgradient well significantly exceeds the background value, an
assessment plan will be prepared and submitted to Ecology (see Section 6.3). The plan will include the
following information:

description of the approach to determine if dangerous waste or dangerous waste constituents from
the facility have entered the groundwater or if the exceedance was caused by other sources (false
positive rationale)

description of the investigative approach to fully characterize rate and extent of contaminant
migration

number, locations, and depths of wells in the monitoring network
sampling and analytical methods used
data evaluation procedures
an implementation schedule.
An outline for the assessment plan is presented in Figure 7.1.
The assessment determinations will be made as soon as technicaly feasible, and areport of the findings

will be sent to Ecology. The determinations then will be updated annually as required by
40 CFR 265.94(b).
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Introduction
Existing Data and Evaluation
Groundwater Quality Assessment Program
Approach
@ Assessment Monitoring Network
Constituents
Sampling and Analysis
Data Evaluation

Schedule

References
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e ———

Figure 7.1. Outline for Groundwater Quality Assessment Monitoring Plan
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WELL CONSTRUCTION AND COMPLETION SUMMARY

prillihg Sanple Orive barrel
Method: gglg Eml Method: Hard tool
brilling E Water Additives

Fluid Used: Supply Used: WMot documsnted

oriller's WA State

NBEne: Murphy/Robingon Licg Mr:

orilling Company
Company:_Kaiser Engineers Location:_Hanford
Date Date

Starved:_ 01Augh? Complete: 30Sepl7

WELL TEMPORARY

NUMBER:_ 299-E2T-8 WELL WO:

Hanford

Coordinates: N/S _M 44 496 EfW _W 49 842
State

Coordinates: N 445 &TD E __2.245 549
Start

Card #:__Mot documented T R s
Elevation
Ground surface: - rass

Depth to water:_229.5-ft Aug87

(Ground surface)232. E ft 3 Juni3

GENERAL1ZED Ceologist's
STRATIGRAPHY Log

=251 Silty, sandy GRAVEL
25=30: Eilty gravelly SAND
30=50: 8llty sandy GRAVEL
S0=55; Silty gravelly SAND
55+70: Silty sandy GRAVEL
T0=B0: 8iley gravelly Sanb
B0~95: Silty sandy GRAVEL
§5+100: Gravelly silty SAND
1001102 Silty sandy GRAVEL
110=115: Silty gravelly SAND
115=120: Gravelly SAND
120=137: Silty gravelly SAND
137=140: Gravelly SAKD
140=145: Silty gravelly SAND
165=150: Gravelly SaND
1501552 Silty gravelly SAND
185+170: Gravelly SAKD
170-175: Silty sandy GRAVEL
175=190: Sandy GRAVEL
190=195: Grawvelly SAKD
195=200: Silty gravelly SAND
200=250: 5ilty sandy GRAVEL
240=250: Gravelly SAKD
250=-256.5: Sandy GRAVEL
256.5-25T: BASALT

Drawing E'." REL/2EZT-0B.ASE

Date t_DF5eph3
Reference : HANFORD UELLS

[ —

Elevation of reference pofnt:
{top of casing)

Height of reference point abovel 3.2-ft 1
ground surface

[437.83-Ft]

pepth of surface seal [5.5=216-f1]
Type of surface seal:

Granular bentonite, portland coment

4-fr X &-ft x &-in concrete pad

extends &4.5-ft into annulus

Hole diameter

i
L, 13-in nominal
L1565 .8-Fft, 11-in nominal
| 155,8-257,0-11, %-1n _nom nal

| &=in ID stainless stesl casing,
+3.2+225.5-ft

Granular bentonite,

4, 5=216-f¢

Bentonite pellets,

Silics sand pack,
w357 - -mash

4-in stainless steel screen,

225 .5=245.5-f¢, #20-slot

| B=in stainless steel
tei:s:nplnﬂ screen,
247=357-ft, #30-slot

| Barehole drilled depth: [_257.0-11)
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATICH
RCRA FACILITY
CERCLA UNIT

HAMFORD COORDIMATES
LAMBERT COORDIMATES
DATE DRILLED

DEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEPTH TO WATER (GS)

CASING DIAMETER
ELEV TOP CASING
ELEV GROUMD SURFACE
PERFORATED INTERVAL
SCREENED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAM COMMENTS
DATE EVALUATED
EVAL RECOMMERDATION
LISTED USE

CURRENT WISER

PUMF TYPE
MA [NTEWANCE

BE 4 BE Bd BB BE BE BE B4

BE Bd B4 #E BE a4

EE B3 BE 44 A8 B

RESOURCE PROTECTION WELL - 299-E27-8

Z¥y-E27-B
Low Level Burial Grounds, 21B-E-128
200 Aggregate Area Management 5tudy

N &&,406 W 49,642 [OTDecBT-2000E]
W 449,670 E 2,245,569 [HANCONY]
SepB7

257-ft

Not decumented

229.5-ft, AughT,

252.8-ft, 23Jun?3

4-in, stainless steel, +3.2+225.5-ft.

£37.83-ft [0TDec8T7-200E]

&3 . 64-ft, Brass cap [07DecB7-200E]

Mot applicable

4-in, 225.5+245.5-1t; B-in, 247.0=257.0-ft

FIELD IWSPECTION, O7Feb%0,

4-in stainless stee| casing, no protective casing. Capped and locked,
4-ft by 4-ft concrete pad, & posts, brass marker with stamped ID.
OTHER;

Geologist, Driller

Mot applicable

Not applicable

Mot applicable

LLBG guarterly water Level measurement, 01DecB7=23.0uns3;

WHC ESEM RCRA sampling,

PHL sitewide w/l monitoring

Hydrostar
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WELL CONSTRUCTION AMD COMPLETION SUMMARY

Grilling Sample Drive barrel WELL TEHPORARY

Method: C Method: Hard tool WUMBER: Z99-E27-% WELL WO:

brilling 200 E Water Acditives Rarford

Fluid Used: Supply Used:  Waot documented Cocrdinates: NS5 _N &4 4B ESW W 4% 122
briller®s WA Strate State

Name: Cordon/CordonfWatkins  Lic Nrz_Ngp dogumented Coordimates: W GaY G40 E _ 2 245 089
orilking Company sStart

Company:__Kpiser Engineers Location: Hanford Card #:_ Wt documerted T E 5
bDate Date Elevation

Starteds_ 21Jul87? Complete: 31Augd? Ground surface: &627.31-fr (Brass cap}

Depth to water: 22%1.%-ft Augl?
(Grourd surface)2ds d-ft 23Jun?3

GEKERALIIED Geologist's
STRATIGRAPHY Lag

0=B0: Silty sandy GRAVEL
80=85; Silty gravelly SakD
85=90: Sandy GRAVEL
0=100: Silty samdy GRAVEL
100=120z
120-125:
125=130:
130=135;
135140
14041453
145=1551
155=1402
140=145 ;
1651732
175=1851
185=205
205=2263
226mELT
265 B

Gravelly SAND
Sardy GRAVEL
5L,
5l
5l
EL.
5l.
Silty sandy GRAVEL

Silty sandy GRAVEL
EASALT

§l. silty sl. gravelly SAND
5l. silty gravelly SanD

silty gravelly SAMD
silty sb, gravelly SAND
silty gravelly SAMD
eilty sl. gravelly SaMD
silty gravelly SAND

Sl. silty gravelly SAKD
Silty sandy GRAVEL
5L, silty gravelly SAKD

i +———+—— Elevation of reference point: [62%.21-ft]

{top of casing)
Height of reference peint abovel 1.9-ft ]
ground surface

Depth of surface seal
Type of surface geal:
Bentonite crumbles, w/Portiand cement
L-ft x 4-fr x 6-in surface pac
euterding 2.3-ft into anrulus

12.3+203.3-ft]

Hole diameter,

G=60.7-ft, 17-in nominal

L0 T=105.3=ft, 13:in rominal
105, 3=17F 2 fr 1-in rominal
177 2=262,.2- 8, 9-in nominal

4-in ID stainless steel casinmg,

1,219, B-F8

! Bentonite crumbles,
2.3=203,.3-ft

Bentonite pellets,
203.3-210.5%-f¢

§ilica sand pack,
210, 5=285,2-Ft, 20+=30 mesh

L-in stainless steel screen,
219.8-239,.1-f¢, #f0-slot

B-in stainless steel
telescoping screen,
233 . L=Pi8 . 3-fr, W20-zlot

Drading By: REL/PEZ7-09_ASE
bate : (952093
Reference :

HAMFORD WELLS

Borehole deilled depoh: [_245.2-F1]

A3




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UMIT

HANFORD COCRDIMATES :

LAMBERT COORDIMATES :

DATE DRILLED

DEPTH DRILLED (GS) :
MEASURED DEPTH (GS) :
DEPTH TO WATER {GS) :

CASING DIAMETER
ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREEMED IMTERWVAL
COMMENTS

AVAILABLE LOGS
T SCAN COMMENTS
DATE EVALUATED

LR

EERETaE

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER

PUMP TYPE
MA]NTEKANCE

RESOURCE PROTECTION WELL - 299-F27-9

299-E27-9
Low Level Burial Grounds, 218-E-128
200 Aggregate Arem Management Study

N L6 685 W 49,122 [0TDecBT-200E)
W L4% 650 E 2,246,089 [HAMCONY]
Aug8T

245, 2-11

Mot documented

221.1-ft, AugB?,

225.4-1t, 23Jund3

4ein, stainlezs steel, +1.9=210.8-f¢.

£20.21-1¢ [07DecAT-200E]

&27.31-ft, Brass cap [07DecB7-200E)

Not applicable

L-in, 2198239 1-ft; B-in, 233 4=24L 3.4t

FIELD IMSPECTION, OTFeb¥0,

&-in stainless steel casing, ma protective casing. Cappad and lecked.
L-ft by 4=ft concrete pad, & posts, brass marker with stamped 1D,
OTHER;

Geologist, Driller

Wot applicable

Mot applicable

Kot epplicable

LLEG quarterly water Level measurement, D1DecfTw=23Juny3:

WHC ESEM w/l monitering and RCRA sampling,

PHL sitewide sampling and w/l monitering 93

Hydrostar
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WELL COMSTRUCTION AND COMPLETION SUMMARY

oritifng Sample Drive Barrel WELL TEMPORARY

Method: Cable toa| Wethod: Hard tool NUMEER : _299-E27-11 WELL MO:

orilling 200 E Water Additives Hanford

Fluid Used: Supply Used: _Wat documented Coordinates: W/S T EA W A5 5803
Oriller's WA State State MADES N . .Om E 576 ,553.2m
Hame: rein Lic Nr:i_Hot documented Coordinates: W L4% 731 E 2,265 221
brilling : Compary Start

Company:_ Kaiger Enginecrs Lecation:_Hanford Card #:__Kot_documented T ] 5

Date Date Elevaticn

Started:_ 27Jund§ Complete: 1B0ctA9 Ground surface:_ 660.34-fr (Brass cap)

Depth to water: 234 4-ft JulB9

(Ground surface)ZiB. &-Ft 23Jun¥3

GENERALIZED Geolegist's
STRAT [GRAPHY Log

0-15: SL. muddy gravelly SAND
15-20; Muddy sandy GRAVEL
20=25: Sandy GRAWEL

25-30: SL. muddy gravelly SAND
30-35: Muddy sandy GRAVEL
35-40: Sandy GRAWEL

40-30: Muddy sandy GRAVEL
50-55: 5L. gravelly SAKD
55-60: Grevelly SAND

G0-65: SAND

B5-85: Gravelly SAKD

B5-90: Sl. gravelly SAND
¥5-100: si. gravelly SakD
100-105: SAND

105-120: Sandy GRAVEL
120-125: Gravelly SAKD
125-135: Sandy GRAVEL
135-155: Gravelly SAKD
155-140: 5L. grawvelly SaND
160-165: Gravelly SAND
165-175: Sandy GRAVEL
175-185: El. muddy gravelly SAND
185-195: Gravelly SAND
195-200: 51, grevelly (. muddy SAND
205-210: Muddy sandy GRAVEL
210-215: Sandy GRAVEL
215-220: Muddy sandy GRAVEL
220=245: Sandy GRAVEL
245-250: S1. gravelly SAND
2al-255: Muddy SAND

255-260: SAND

250-262: GRAVEL

262-2646.T: BASALT

|

Elevation of reference poimt: [643,29-f1]
(top of &-in casing)

Height of reference point above[ 2.95-f% ]
ground surface

Depth of surface seal
Type of surface seal:
Cement grout to 19.5-ft w/Portland cement
Geft ® L-ft x &-in surface pad
extending 2.0-ft into annulus

[2=12.5-41]

Hele diameter,

2=143.9-ft, 11-in nominal

1463 B= ~ft, ¥-in nominal

} &-in 1D stainless steel casing,

1, 9=230, 4 ft

Bentonite crumbles,
19,5-823 5-ft

%-in Volclay pellets,
z;: EHEE?"-f:

Silica sand pack,
227, 4m257. k-1, 20=40 mesh

&=in stainless steel scroen,
0, 4=251,4-ft, #10-slot
wichannel pack

Backfill,
251, 4-264 T-ft

Drawing By: REL/2E27-11.A58
Date :_DF5eph3
Reference :_WHC-MR-0204

£

Borehole drilled cepth: [_264,7-11]
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E27-11

WELL DESIGMATION (| 299-E2T-11

RCRA FACILITY H Low Level Burisl Grounds, 218-E-128

CERCLA LRIT i 200 Aggregate Area Management Study

HANFORD COCRDIMATES : W OLL 55T.E W £9,990.3  [12JunP3-200E)

LAMBERT COORDIMATES N &L% TH E 2,285,221 [HANCONY]
H37,083.0m E  574,653.2m [12Jun90-KADAZ]

DATE DRILLED : octay

DEPTH CRILLED (G5) 266.7-1t

MEASURED DEPTH (GS5) Not documented

DEPTH TO WATER (G5) 234 .4-1t, JulBee,

238.6-1t, 234uni3

&-in, stainless steel, +1.5=230.4-ft.

&-in, stainless steel, +2.95«70.5-11

643, 29 ft, [12JunS0-200E]

&640.34-Ft, Braszs cap [12JunS0-200E]

Not applicable

4-in stainless steel with channel pack, 230,4+251.4-ft

CASING DIAMETER

A

ELEV TOP CASING
ELEV GROUND SURFACE
FERFORATED IMTERVAL
SCREENED INTERVAL

]

COMMENTS FIELD INSPECTION, OTFebS0,
4=in stainless steel cazing, &-in protective cazing. Capped and locked.
4-ft by &-ft concrete pad, 4§ posts, brass marker with stamped 10.
Not in radiation zone,
OTHER;

AVAILABLE LOGS ' Gealogisze, Driller

TV SCAN COMMENTS : Hot applicable

DATE EVALUATED $ Hot applicable

EVAL RECOMMENDATION Kot applicable

LISTED USE : LLEG guarterly water level measurement, 010ec8523iun?3;

CURRENT WSER : WHC ESEM w/l monitoring amd RCRA sampling,
PHL sitewide sampling 93

PUMP TYPE £ Hydrostar

MAINTEMANCE H
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WELL CONSTRUCTION AND COMPLETION SUMMARY

prillimg Sample Drive barrel WELL TEMPORARY

Method: ble tool Method: Hard tool MUMBER: _299-E2T7-14 WELL WO:

prilling 00 E Water Additives Hanford

Fluid Used: Supply Used:_ Kot documented | Coordinates: N/5 _M H,ﬁgi EfW ]; E‘IFEH
priller's Wh State State WADB3S WM 137, 165.12m E L, 1MY.40m
Name: Wamsley Lie Mr: Nat documented Coordinates: N 450 D&& E 2,243 468
orillTng Company Start

Company:_Kasiser Enginears Lacation:_Hanferd Card #:_ Mot documented T R 5

Date Date Elevation

Started:_ DiDecBY Complaete: _17Aprod Ground surfece: &49.19-ft {(Brass cap)

Depth te water: gﬁ ,i ft Dech9
(Ground surfacelZd?,5-f1 14Jun?3

GEMERALIZED Geologist's
STRAT IGRAPHY Log

0=5: Muddy sandy GRAVEL
5=10: Sandy GRAVEL

10=15: SAND

15=30: Sandy GRAVEL
J0=35: Sl. gravelly SAND
35-95: EAND

G5=100: S1. gravelly SAND
100+=110: SAKD
T10=113: S1.
115=120:
120=125;
125+130:
130155
155=1702
1701752
175=180;
180-185:

gravelly SAKD
Gravelly SARD

S1. gravelly SAND
SAND

51. grevelly SAaWD
SAKD

51, gravelly SAND
Gravel ly SAND

51. gravelly SanD
185=195: Gravelly SAND
195=202: SAND
202=205: si.
205=210:
210=215;
215=220:
220=240:
260245
245-250:
250=2601
260245
269

gravelly SAND
Sandy GRAVEL

SAKD

Gravelly SAND
Sandy GRAVEL

Muddy sandy GRAVEL
Sandy GRAVEL

SAKD

Muddy sandy GRAVEL
: BASALT

T

Elevation of reference point: [852.13-#5]
(top of &-in casing)

| #eight of reference point above[ 2.9-ft 1]
I— ground surface

)

bDepth of surface seal
Type of surface seal:
Cement grout, 2.0=20.3-ft, w/concrete
b-Ft 2 &-ft x 6-in surface pad
extending 2.0-ft into annulus

[2-20.3-¥t]

&-in ID stainless steel casing,

+1.B-238.7-ft

Hole diameter,

J_Li 2.0=145.0-fr, 11-in nominal
i

145.0=269.0-fr, 9-in nominal

Bentonite crumbles,
20 3-2%1,2-#1

e e

%-in Volelay pellets,
- =f

Silica sand pack,
234 . B~283.7-ft, 20=40-mesh

&-in stainless steel screen,
7-f 10-
wichannel pack

gackfill,
263, Tu249.0-ft

Drasing By:_ REL {ZEEF 16.ASE
Date T

Reference :_WHC- Hl EEEI?

Borehole drilled depth: [_26%.0-11]

A7




SUMMARY OF CONSTRUCTIOM DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UMWIT

HAMFORD COORDIMWATES
LAMBERT COORDINATES :

DATE DRILLED

.

DEPTH DRILLED (6S) :

HMEASURED DEPTH (G5}
DEPTH TO WATER (GS)

CASING DIAMETER

ELEV TOP® CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREEMED IMTERVAL
COMMENTS

AVATLABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMHEWDATION :

LISTED USE
CURRENT WSER

PUMP TYPE
MAINTEWANCE

(LT

A B

R

RESOURCE PROTECTION WELL - 299-E27-l6

2-E2T-14
216-8-53 Trench
200 Aggregate Area Management Study

K &4, B9 W 51,544 [19Apry0-200E]
W 450,066  E 2,243,586 [HANCONV]

W O137,165.12m E 576,179.47m [194pr00-NADAT
Apr¥d

265.0-Ft

251.7-1t, 2TAug®3

264 5-fr, DecB?;

247.5-ft, 14Jur¥3

4-in, stainless stesl, +1.8+238.7-1t;

b-in, stainless steel, +2.9+70.5-ft

652.13-f¢ [19Apr?0- 200E]

64%.19-ft, Brass cap [17PApr?0-200€E]

Mot applicable

238.7=259.7-ft, &4-in stainless steel with channel pack,
FIELD INSPECTION, 2TAug?d;:

& and 6-in stalnless steel casing.

&-ft by &-ft concrete pad, & posts, 1 removable.
Capped and locked, brass cap in pad with well [D.
Wot in radiation zone.

OTHER:

Geologist, Driller

Net applicable

Kot appliceble

Kot applicable

B-63 Trench guarterly water level measurement, 20Mov®0=14Jun®3;
WHC ESEM w/l monitoring and RCRA sampling,

PHL sitewide sampling 93

lydrostar

A8




WELL COWSTRUCTION AND COMPLETION SUMMARY

pbrilling Sample DOrive barrel WELL TEHPORARY

Method: Cable tool Method: Hard tool | WUMBER: 299-E27-17 WELL WO:_

prilling Addivives Hanford

Fluid Used: _Raw water Used:_ None Coordinates: HIS _llﬁilgja_ EfW _E,ﬂg?%_!l
Driller's WA State State MADEY 1
Name: J Johnson Lic Wri_Hot documented Coordinates: M 44, 926 E _2,244 BT3
orilling Company Start

Company:_Jensen Location:Not_documented | Card #:_ Wot documented T R 5

Date Date Elevation

Started: 195ep¥1 Complete:_ 11Nowd! Ground surface: &31.75-1t (Brass cap)

Depth to water: 225.9-ft Nowd
{Ground iurfau}ii!‘i‘.?-?t 23 Jur¥3

GEHERALIZED Geoleogist's
STRAT |GRAPHY Log
Sl=slightly

0=20: Sarmdy silty GRAVEL
20=50; Sandy GRAVEL
S0-=B0: Gravelly SAKD
BO=105: Silty SAND
105=120;: Gravelly SAND
120=150: SAND

150=185: Silty SAND

185=195: Silty sandy GRAVEL

195=200:
200-210:
210-215:
215-220:
220-225;
225=240:

SILT
Silty sAwD

Samdy GRAVEL

Sandy GRAVEL

240=245: Silty sandy GRAVEL

245=246.2: Sandy GRAVEL
246.2 ¢ BASALT

Silty sandy GRAVEL

Silty sandy GRAVEL

I +—————| Elevation of reference point:

[634, 72-11)
{top of casing)

| Height of reference point abave( 3.47-f1 )
ground surface

Depth of surface seal
Type of surface seal:
Cement grout, 2.1=18.%-ft,
Luk=ft x &-in surface pad
extending 2.1-ft fnto anmrulus

[2.1=18,%-ft]

wi/concrete

| &=in 1D stainless steel casing,
+}0=223 ,2- f1

Hole diameter,
1 2 1miB.4-f5, 13-in nominal
r '|§‘-5-H'|.§'i‘l'|-ft 11-1n nominal
| 185, 1-246.3-Ft, 9-in neminal

Bentonite crumbles
1B.9=214 . 4-F1, B=20-mash

Bentonite pellets,
21l b=21T7.7-1

Silica sand pack,
217 =20k 2-fr, 10=20-maah

4-in T304 stainless steel screen,

ged 2=ghs 21, WE0-slot

Fill,
i _Fephh 2 f

Drawing By:_REL
Dete
Reference :

EZ7=-17. A58
1 095epdd

{ Borehole drilled depth:

[_24&.2-f1)

A9




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGHATION
CERCLA UNIT
RCRA FACILITY

HANFORD COORDIMATES =
LAMBERT COORDIMATES =

DATE DRILLED

DEPTH DRILLED (G5}
MEASURED DEPTH (G5}
DEFTH TO WATER (GS)

CASING DIAMETER

ELEV TOP CASING
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREENED INTERWAL
COMMENTS

AVAILABLE LDGS
TV SCAN COMMENTS
DATE EVALUATED

Bd B BE ma

e

a8 BE EE BE BB

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER
PUMP TYPE
MATNTENANCE

B8 @b BE wm

RESOURCE PROTECTION WELL - 299-E27-17

299-E2T-17

200 Aggregate Area Management 5tudy

LLEG- WA 2

N 44,7521 W 50,337.1  (2008-120ecHi)
W 442,524 E 2,254,873 [HAMCONV]

K 137,122.01m B 574,547.31mn [NADS3-310et911
kovdil

246.2-1t

255.7-ft, 238ug93

226.9-ft, DéNovd)

220.7-ft, 2%Jun?3

4-in stainless steel, +ND=223,2-ft;

6-in stainless steel, +2.97="0.5-ft

B34 T2-11, [NGVD ' 29-1208c?1]
&31.75-ft, Brass cap [NGVD'29-12Dec?1]

Mot applicable

223 . 2=264 . 2-ft, &-in #20-slot stainless stesl;:
FIELD IMSPECTION, 23AugR3;

4 and 6-in stainless steel casing.

4-ft by &-ft concrete pad, & posts, 1 removable.
Capped and locked, brass cap in pad with well 10,
Mot in radiatien zone.

QTHER:

Genlogist

Mot spplicable

Wot applicable

Kot applicable

LLEG quarterly water Lewsl measurement, 130ecH1-234und3;
WHE ESEM w/l monitoring snd RCRA sampling,
Hydrostar, intake @ 237.8-ft

A.10




WELL CONSTRUCTION AND COMPLETIOM SUMMARY

prilling Sample Drive barrel
Method: Cable tool Method: _Hard tool
Drilling Additives

Fluid Used: Raw water Used: _ Hame

Drillerts WA State

Name: D. Ludtke Lic Mr:_Mot documented
orilling Company

Company: Kaiser Engingers Location: Hanford

Date

Started: _11Maye? Euﬂ!lttE' T4 Jul 72

WELL TEMPORARY
WUMBER: 299-E27-18 WELL WO:_____
Hanford

Coordinates: W/5 g [T ﬂ.gig ..fl.l W 51,150.0
State MADBI W 5 4, 299.61m
Coordimates: W #ﬁ? s

Start

Card #:_ Mot documented T ] -]
Elevation

Ground surfece: &4T.T4-ft (Brass ca

Depth to water: 243.9-ft D1Jun¥2
(Ground Eur‘faulgﬂ,ﬂ-ft 15Dec¥2

GEMERALIZED Geolegist's
STRATIGRAPHY Log
Sl=slightly

O=5: Silty gravelly SAND
510z Silty sandy GRAVEL
10=15: Gravelly SAMD
15=25: SAND

25-30: Sandy GRAVEL
30=35: SAND

35=50;: Gravelly SAKD
50-55: Silty sandy GRAVEL
55«80: Silty gravelly SAND
E0=£5: Silty sandy GRAVEL
E5=140: Silty SAND

160-178:
178=185:
185-205:
205-210:
210=2651
265

Silty gravelly SAND
S5ilty SAND

Silty gravelly SAND
gilty SAND

Silty sandy GRAVEL
: BASALT

| #—————| Elevation of reference point: [650.15-ft)

(top of casing)

| Height of reference point above[ 3.01-ft 3
ground surface

bepth of surface seal [2.0=B_&-ft ]
Type of surface seal:

| Cement growt, Z2.0=8.4-ft, w/concrete
Lub-ft x &=in surface pad

extending 2.0-ft inte anmulus

&=im ID stainless steel casing,
+1.2=241 . 4-Ft

Hole diameter,
M) 15-in mominal

-— | Bentonlte crumbles, "
..—] B.6-232,4-f1, B=20-meg

W-in bentonite pellets,
232, 4=237.1-ft

Silica sand pack,
237.1-262,7-f¢, 20+40-mesh

&-in TID& stainless steel screen,
41 &=261,5-1t, #10-slot
w/D.3-ft end cap

Fill,

Drawing Ef HL{ZEET 18.ASH

Reference : 'HHC SD-EN-DP-031

Borehole drilled depth: [_265.0-1t]

All




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGMATION
CERCLA UNIT
RCRA FACILITY

HAMFORD COORDIMATES :
LAMEERT COORDINATES :

DATE DRILLED

DEPTH DRILLED (GS) :

MEASURED DEPTH (GS) :
DEPTH TO WATER (G5) :

CASING DIAMETER
ELEV TOP CASING

ELEY GROUMD SURFACE :

PERFORATED INTERVAL
SCREEMED IMTERWAL
COMMENTS

AVAILABLE LOGS
TV SCAM COMMENTS
DATE EVALUATED

BOEE

EVAL RECOMMENOATION :

LISTED USE
CURRENT USER

FURP TYPE
MAINTEMANCE

RESOURCE PROTECTION WELL - 299-E27-18

299-E27-18
200 Aggregate Ares Management Study
214-B43 Trench

N &b, Ta5.6 L] 51,150.0  [200€-08Dec?2)
N 49 F16 E 2,264,060 [HANCOWY]

N 137, 119.20m B 574,209.61m [MADEZ-08DecR2)
Jul%2

255.0-ft

Not documented

263.9-1¢, 01dund2

24k B-fr, 15Dec?2

4-in stainless stesl, +1.2=241.4-fr;

b-in stainless steel, +3.01=70,5-ft
550.15-1¢, [NGVD ' 29-0BDec2]

64T, 14-f1, Brass cap [MGVD'29-0B0ect2)

Not applicable

261.4=281.5-Ft, &-in #10-slot stainless stesl:
FIELD INSPECTION,

OTHER:

Gealogist

Not applicable

Nat epplicable

Mot epplicable

One water level measurement while saspling, 15Dec?2:
WHC ESEM RCRA sampling,

FML sitewide sampling 93

Hydrostar, intake 8 258.5-ft (GS)

A.l12



WELL COMSTRUCTION AND COMPLETION SUMMARY

orilling Sample Drive barrel
Method: Cable tool Method: Mard tool
prilling hdditives

Fluid Used:_Bad water Used: _Mone

briller's WA State

Kame: L. Watkine Lic Wr:_Mot documented
Brillirg Company

Company: Kaiser Enginears Location: _Hamfard

Date Date

Started: _11May®2 Complete: OBJul$2

WELL TEMFORARY

WUMBER: 299-£27-19 WELL NO:

Hanford

Coordinates: Wf5 _W &6 6F3.4 E/W _W 50, 5&8.2

State HADAS W 13?,103.5%1 E E74, 355.0Fm
Coordinates: N __ 449,865  E 2,200,202

Start

Card ®: Mot documented T__ R___ S

Elevation

Ground surface: 6&T.BI-ft (Brass cap)

Depth to water: 244 T-ft O3un®
(Ground surface)
GEWERALIZIED Geologist's

STRATIGRAPHY Log
Sl=slightly

0=5: Sandy GRAVEL
5=10: Silty sandy GRAVEL
10=15; Sandy SILT

SAND

15=30:

25+30: Sandy GRAVEL
30=35: Silty sandy GRAVEL
35=5&: Silty SaND

S4n54.5: SILT

54,5502 Silty SAND

G0=69; Sandy GRAVEL
69=59, 51 SILT

49,5972 SAND

ST=09: GRAVEL

Fa150: SAND

150=157.5: Sandy GRAVEL
157.5=189: SAND

169=170.5: SILT

170.5=212: SAND

212+213.5: Gravelly SAND
213.5=214: SILT wfoce GRAVELS
2146=215: SAND

213+220: Silty sandy GRAVEL
220+259: Sandy GRAVEL
259256 .6: 51 silty gravelly SAND

I +——-——! Elevation of reference pofnt: [

BH-ft)
(top af casing) .

1 Height of reference paint abovel[ J.05-ff ]

ground surface

{ Depth of surface seal [£.0=5,.5=ft ]
Type of surface geal:

| Cement grout, 2.0-8.5-ft, w/concrete
Luh-ft X &-in surface pad

exterding 2.0-ft into annulus

| &=im ID stainless steel casing,
#1022 0-F1

Hole diameter,
| 2.0=45.0-f5, 13-ip neminal
YRS, 0=159.0-ft, 11-im nominal
| $E8 T T T e

=1n_nominal

Bentonite crumbles
§.5-229.5-ft, B-20-mgsh

%-in bentonite pellets,
229, 5+256.5-ft

Silica sand pack

236,5266 . T-ft, 20=40-mesh

b-in T304 stainmless steel screen,
242.0-262. 1-ft, #10-slet
w/0/3-ft end cap

Fill,
266, T=2b6, B-f1

Drawing By: RE 27-19._ASE
Date :_055e

Reference ; WHC-SD-EM-DP-051

Borehole drilled depth: [_266,8-11)

A.13




WELL DESTGMATION
CERCLA UmIT

RCRA FACILITY
HANFORD COORD IMATES
LAMBERT COCRD [WATES

DATE DRILLED

BEPTH DRILLED (GS)
MEASURED DEPTH (GS)
DEFTH TO WATER (GS)

CASING DIAMETER

ELEV TOP CASIMG
ELEV GROUND SURFACE
PERFORATED INTERVAL
SCREEMED INTERVAL
COMMENTS

AVRILABLE LOGS

TV SCAN COMMENTS
DATE EVALUATED
EVAL RECOMMENDATION
LISTED WSE

CURREMT USER

FUMP TYPE
MA[NTEKANCE

SMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E27-19

B8 Es & 45 bR v

299-E27-17
200 Aggregate Ares Management Study
2156-B53 Trench

N 44,6936 W 50,968,2 [200E-08Decv2]
N &%, 865 E 2,244,242 [HANCONY]

K 137,103.59m E  574,355.07m [MADE3-DBDec92]
Jul®?

266.8-F1

HWat documented

266 T-ft, O3Jur?2

255.5-fr, 15Dec?2

4-im stainless steel, +1.0=242.0-f¢;

&+in stainless stesl, +3.05=70.5-f¢

&50_88-f¢, [NGVD " 29-0BDec?2]
&4T7.83-ft, Brass cap [NGVD'29-0BDec??]

Mot applicable

242.0=262.1-ft, &-in W10-slot stainless steel:
FIELD INSPECTION,

OTHER:

Geolegist

Not applicable

Mot applicable

Net applicable

One water level measurement while sampling, 15Dech?:
WHC ESEM RCRA sampling,

PNL sitewide sampling 3

Hydrostar, intake & 250.5-ft (GS)

A.l14



WELL COMSTRUCTION AND COMPLETION SUMMARY

Drilling Sample
Method: Cable tool

pbrilling 200 E water Additives

Fluid Used:_Supply Used:_ Mot documented
briller's WA State

Name: Wamsley Lic Nr:_Mot documented
orilling C

ompany
Compary:__Kaiser Engineers Location: _Hanford

Date

Started: _ 17JulB89 Complete: 29Augl¥

brive barrel
Method: Hard tool

WELL TEMPORARY

MUMBER: 299-E33-33 WELL MO:

Hanford

Coordinates: N/S & E/V

State WADEZ W SUe.ém  E 080, 3m
Coordinates: N 450,517 E__ 2,263 341
Start

Card #:_Not docimented T R 8

Elevation

Ground gurface: &637.18-fr Brass coap

Depth to water: B=fr A
(Ground surface) 3d
GEMERALIZED Geologistis
STRATIGRAPHY Leog

0=5: Muddy sandy GRAVEL

5=30; Sandy GRAVEL

30=35: Gravelly SAND

35=40: SAND

5l. gravelly SAND

SAND

t Sl. gravelly SAKD
Gravelly SAND

5l. gravelly SAWD
FO=55: S1. muddy SAND

F5=110: SAKD

110=115: 5l. muddy SAND
115+130: SAND

130=145: S1. gravelly SAND
145=150: SAND

150~165;: Sl. gravelly SAND
(3-in MUD &t 157-ft)
Sl. grevelly muddy SAND
S1. muddy SAND
Muddy SAND

185=195: SL. gravelly muddy SAND
195-200: Gravelly muddy SAMD
200=205: Muddy SAND

165=170:
170=180:
1B0=185:

205=210: Muddy SAND 18t
210=215: SAND 113
215+252: Muddy sandy GRAVEL i
252 @ BASALT |

at
i
miE

B

| st |Elgvation of reference point: [640.17-f1)

—— | 245.B-252-ft

(top of &-in easing)
|Helight of reference point abovel 2.99-{t ]
ground surface

Depth of surface seal

Type of surfece seal:

| Cement grout to 18.7-ft, has
L=ft x L=ft x &-in concrete pad
extending 2-ft into annulus

[2=18.7-fr]

Bentonite crumbles,
-, ~ft, B«20-mesh

4&-in ID stainless steel casing,

+0,6=258 6L

Hole diameter,
1=in nominal

| 1854.0-252,0-f¢, 9-In nominal

%-in Volclay pellets,
220, 2=334 3=t

Eiif:l sand pack,

—! &-in stainless steel screen,
7.3 =-fr, #10-
wW/channel pack and bottom cap

Fill

[ 252.0-11)

Drawing By: RKL/ZEIZ-11 ASH
bate il |

Reference : WHC-MWR-0/0%

| Borehole drilled depth:

A.15



SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS
RESOURCE PROTECTION WELL - 299-E33-33

299-E33-13

Single Shell Tanks, 241-8-BX-BY Farms

200 Aggregate Area Management Study (200-BP-5)
N 45, 34B W 51,868  [0BDecBY-200E)

N O&S0,517  E 2,263,341  [HANCOKY]

M O13T,302m E 574,080.3m [D8Dec87-NADEZ)

WELL DESIGNATION
RCRA FRCILITY
CERCLA LNIT

KANFORD COORDIMATES
LAMBERT COORDIMATES

me 4s am

an

DATE CRILLED H Aughy

CEPTH DRILLED (G5} 2 252.0-ft
MEASURED DEPTH (GS) : Mot decumented
DEPTH TO WATER {(GS) : 232.8-ft, Augh?,

235.4-ft, 23Jun?3
L=in, stainless steel, +0.5=227 3-fr.;
&-in, stainless steel, +3.0=70.5-ft

CASIKG DIAMETER

ELEV TOP CASING . 640.3%-ft, [25FebP2-NGVD ' 27]
ELEV GROUND SURFACE : &37.40-1t, Brass eap [26Feb92-MGVD'129]
PERFORATED INTERVAL : Kot applicable

SCREEWED TWTERVAL 4-im stainless steel with channel pack, Z27.3-246.3-ft

COMMENTS g FIELD INSPECTION, D&Feb¥0;
&-im stainless steel cazinmg. &-ft by &-ft concrete pad, 4 posts, 1 removable
capped and locked, brass cap in pad with well 1D,
Wot in radiation zone.

OTHER;
AVAILABLE LDGS ] Gealegist, Driller
TV SCAN COMMEMTS i Kot applicable
DATE EVALUATED 1 Kot epplicable
EVAL RECOMMENDATION : Mot epplicable
LISTED USE ' 55T monthiy water level measurement, 08DecB?-23JunS3;
CURRENT USER ] WHE ESEM W/l monitoring and RCRA sampling,

WHC ER characterization,

FRL sitewide w/l monitering 93
PUMP TYPE i Hydrostar
MATNTENANCE

A.16




WELL COMSTRUCTION AMD COMPLETION SUMHARY

nriI.HFlg Sample Drive barrel WELL TEMPORARY

Method: Cable tasl Method: _Hard tool NUMBER: 297-EI3-16 WELL WO:

oritling 200 E Water Additives Hanford

Fluid Used: Supoly Used:_ Mot documented Coordinates: M/5 M ﬁg,‘lﬂ.i E/W W 51,906
priller's WA State State WAD B3 M 137,240.28 m E STE.EEJE m
Hame:_Lyden Lic Nr:_Wot documented | Coordinates: M 450,314 E_ 2,243,303
brilling Compary Start

Company:_ Kaiser Engineers Lecation: Hanford Card #:__Mot documented T R 5

Date Date Elevation

Started:_ D4DecBS Complete: _17Apre0 Ground surface: &41. &5-fr (Brass cap)

Depth te water: 239, 8- g
{Grownd surface)

GENERALIZED Geclogist's
STRATIGRAPHY Log

0=25: Sandy GRAVEL

25=30: 51. gravelly SAWD
30-35: Gravelly SAND
J5=52: SAND

&2=75: SL. gravelly SAND
Ti=80: Gravelly SaND
80~8%: Sandy CRAVEL
B5=30: Gravelly SAND
F0=130: SAND

130=135: S1. gravelly SAND
135+1601 SAND

160=165: SL. gravelly SAMD
165+175: SAMD

175=200: Sl. gravelly SAMND
200=205: Gravelly SAMD
205-230: Sandy GRAVEL
230=235: No sample
235-260: SAND

240=245¢ Gravelly SAND
245=250: SAMD

230-253 .8: Sandy GRAVEL
263.8 : BASALT

Drading By: RELSPE33-36 ASE

Date 3

135093
Reference :_WkC-MR-020

T
=

i

Elevation of reference poimt: [GELB8.467-1t]
(top of A-in casing)

Height of referemce point above[ _3.0-fr )
ground surface

Depth of surface seal

Type of surface seal:

Cement grout to 18.6-ft, has
4-ft x &-ft x 6-in concrete pad
extending 2-ft into annulus

[2=18.5-1%)

&-in 1D n:alnle:s steel casing,
21,8330 Lo f8

Hole diameter,
- -in i

153.5-263 . B-ft, 9-in nominal

crumbl es,
B2 mazh

Bentonite
1 T 1-4

%-in 'nrnl:l.:y pellets,
227.1-230,4-f1

| Silica sand pack,

230, £=259.0-Ft, 20=40-mash

&-in stainless steal screen,

o -f1 #10-

w/channel pack

Backfill,
g

Borehole drilled depth:

A.l7




SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGNATION
RCRA FACILITY
CERCLA UNIT

HAMFORD COORDINATES
LAMBERT CDORDINATES

DATE DRILLED

EERES T

DEPTH DRILLED (GS) 3
MEASURED DEPTH (GS) =
DEPTH TO WATER (G5) =

CASING DIAMETER
ELEY TOP CASING

ELEV GROUND SURFACE :
PERFORATED INTERVAL :

SCREEHED INTERVAL
COMMENTS

AVAILABLE LOGS

TV SCAN COMMENTS
DATE EVWALUATED
EVAL RECOMMEWDAT [ON
LISTED USE

CURRENT WSER

PUMP TYPE
MAINTENAMNCE

T

RESOURCE PROTECTION WELL - 299-E33-36

2FF-EF3-34
215-B-43 Trench
200 Aggregate Area Management Study (200-BP-5)

N &5, 145 W 51,504 [19Apra0- 200E]
N 450,314 E 2,243,303 [HANCOHV]

W 137,240.28m E 574, 068.76m [19Apre0-NADES]
Aprid

264 .0-ft

Not documented

239 .8-fr, Decd?,

263.2-ft, 14Jun¥d

4-in, stainless steel, +1.8-234.4-f¢,

b-in, stainless steel, +3.0="0.5-f1

Bes.ET-fr [15Apro0-200€]

B43.66-ft, Erass cap [19Apri0-200€]

Kot applicable

£34 .47255 . 4-ft, 4-in stainless steel with chanmel pack
FIELD INSPECTION, 10Awg¥3;

4 ard b=in stainless stesl eazing.

4=ft by &-ft concrete ped, & posts, 1 removable.
Copped and locked, brass cep in pad with well 1D,
kot in radiation zone.

OTHER:

Gealogist, Driller

Mot applicable

Mot appl icable

Mot applicable

B-63 Trench quarterly water level messurement, 01Jan?1=14Jun®3;
WHC ESEM w/l monitoring and RCRA sampling,

PHL sitewide sampling 93

Hydrostar
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WELL COMSTRUCTION AND COMPLETION SUMMARY

orilling Sample Drive barrel
Methed: Cable toal Method: Hard tool
Drilling 200 E Water Additives

Fluid Used:_Supply Used: Wot documented

briller's WA State
Hame: Watkins Lic Wr:_Not documented
brilling Comparry

Location: _Hanford

Company:_ Kaiser Enginesrs
Date

Date

Started:_ Q4DecEd Complete:_|TApr#d

WELL TEMFORARY

HUMBER: 299-E33-37 WELL NO:

Hanford

Coordinates: H/5 W lé.;&? E/W _W 51,832
State MADE3 W 137,185, E 57%,091.7Im
Coordinates: N 450, 134 E 43, 37!
Start

Card #:_ Kot documented 1 R §
Elevation

Ground surface: 849 92-ft (Brass cap)

Depth to uuter:_iiﬁ_w
{Grownd surface)2i8.0-ft 14Jun?3

T

Elevation of reference point:

[£53.01-1¢]
{top of &-in casing)

GEMERALIZED Geolegist's i Hefght of reference point abovel 3.09-ft ]
STRATIGRAPHY Log i_ ground surface
b
i Depth of surface seal [2.6=18- 18]

D=10: 5l. gravelly SaND Type of surface seal:

10=25: Sardy GRAVEL | Cement grout te 18-{t, has

25+50: SAND L-ft u 4-ft x 6-in concrete pad

50=T0: Gravelly SAND extending 2.6-ft into annulus

TO=B5: SAND

85-20; Gravelly SAND

90751 SAND | Bentonite crumbles,

#5=100; Gravelly SAMD 18, g=f -

100=110: SL. gravelly SAKD

110=115: SAND

115+120: si. gravelly SAND

120=125: Gravelly SAND ! &= 1D stainless steel casing,

125=130: si. gravelly SAND | +1,5+240.3-f¢

130=140: SAND

140=145: 5L, grevelly SAND

1451652 Gravel ly SAND Hole diameter,

165=175: SAND - -—i 148.1-ft, 11-in nominal

175=190; Muckdy SAKD — 148, 1=2867.5-f1, ¥-in_nominal

190=1953: Gravel ly muddy SAND

195=2002 Muddy sandy GRAVEL

200=205: Gravel ly muddy SAKD

205=240: Muddy sandy GRAVEL

2al=24%: Gravel ly muddy SAKD %-in Voleley pellets,

245+250: SAND 1 233, 9-237.6-ft

250=260: Muddy sandy GRAVEL

260+=26T.5: Sandy GRAVEL Silica sand pack,

2&7.5 1 BASALT 237 bnPpd 3t Dleili-mesh
L-in stainless steel screen,
260.3-261,1-f7, #10-slot
W/chamnel pack
Backfill,

264, 5+267.5-11
| Borehole drilled depth: [_257.5-1t)

Drawing By: BEL/IE3S-37 ASE
Date t_135eph3

Reference WHC -MR - 0207
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGMAT[OH
RCRA FACILITY
CERCLA UNIT

H

HANFORD COORDIKATES :
LAMBERT COORDIKATES :

BATE DRILLED
DEPTH DRILLED

(G5} =

MEASURED DEPTH (G5) :
DEPTH TO WATER (GS) :

CASING DIAMETER
ELEV TOP CASING

ELEV GROUND SURFACE ;

FERFORATED INTERVAL
SCREEMED IMTERVAL
COMMENTS

AVATLABLE LOGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURRENT USER

FUMP TYPE
HATNTEMAKCE

B4 @4 a6 #E 88

RESOURCE PROTECTION WELL - 299-E33-37

299-E33-37
216-8-43 Trench
200 Aggregate Ares Management Study (200-BP-5)

N &L, 965 W 51,832 [19apre0-200E]
M 450,134 E 2,2243,378 [HANCONV]

N 137,185.70m E  574,091.71m [19Apr90-MADES]
Apr3Q

267.5-ft

Kot documented

245.8-ft, DecB9,

248.0-ft, 14Jun?3

b4-in, stainless steel, +1.5-240.3-f1.

G-im, stainless gtesl, #3.09=70.5-f1t

£53.01-ft [1%apr90-200E1

&49.92-ft, Brass cep [19Apr90-200E)

Not appliceble

260.3=281.1-ft, 4-in stainless steel with charmel pack,
FIELD INSPECTION, 10Aug¥3;

& and G-in stainless steel casing.

b=t by &-ft comcrete pad, & posts, 1 removable.
Capped and locked, brass cap in pad with well 10.
Nat in radiation zone,

OTHER;

Geologist, Oriller

Not eppliceble

Wat epplicable

Not applicable

B-&3 Trench water level measurement, 20Hovi0=14Jun%3;
WHC ESEM W/l manitoring mnd RCRA sampling,

PHL sitewide sampling 73

Hydrostar
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WELL CONSTRUCTION AND COMPLETION SUMMARY

brilling Sample Drive barrel WELL TEMPORARY

Method: Method: _Hard tool MUMBER:_ 299-E3&-8 WELL NO:

pritling 200 E MWater Additives Hanford

Fluid Used: Supply Used: Mot documented | Coordinates: N/5 M 45,175 E/W W 51,454
priller's WA State State MADS3 N 137,249.88m E 574, 20&.58m

Mame: Watking Lic Wr:_Mot documented
prilling Comparny

Company: __ Kaiser Enginesrs Location:_Hanford

Date Date
Started: _ 05FebS0

Complete: 20Apr90

Coordinates: M &£50,34% E_ 2,243 735

Start
Card #:_ Not documented T R 5

Elevation

Ground surface: &37.53-ft {Brass cap)

Depth to water:_232.9-ft Mar®D
(Ground surface)Z23s.9-ft 14Jun?3

GEMERALIZED Geologistis
STRAT IGRAPHY Log
Si=slightly

,'?H;E Gravelly SAWD

=25: MWuddy sandy GRAVEL
25=30;: GRAVEL

30w=35: Muddy sandy GRAVEL
35=40: S| gravelly SAND
40431 SAND

45<55: S| grewelly SAMD
55=40: Gravelly SAND
&0-TS: SAND

Ti=83: Grawvelly SAND
85=50: SAND

P0=110: SL gravelly SAKD

Elevation of reference point: [640,52-ft)
(top of &-in casing)

Height of reference point above[ 3.0-ft ]
ground surface

Depth of surface seal

Type of surface seal:

Cement grout to 19.2-f1, has
4-frxd-ftxb-in concrete pad
extending 2.8-ft inte annulus

[2.8=19.2-f1]

Hole diameter

f=151.5-ft, 11=in_nominal
151.5=-240.0-ft, ¥-in nominal

110=130: SAND

130+135: Gravelly SAND
135=140: SL gravelly SAND
140-150: Gravelly SAND
150=155: S1 muddy gravelly SAND -
155=145: Gravelly SAND
185=170: 51 gravellly SAND
170-180: Gravelly SAND
180-185: 51 gravelly SAND
185=1590: Gravelly SAND
180=195: 51 gravelly SAND
195=200: Gravelly SAND
2002052 51 gravelly SAND
205#212: Gravelly SAND
212+=218: MO

218~220: Muddy sandy GRAVEL
220=225: Sandy GRAVEL
225=250: Muddy sandy GRAVEL
250-255: GRAVEL

235=260: Muddy sandy GRAVEL

4-in ID stainless steel casing,
+0&=227.9- £

Bentonite crumbles,
19,2219 . T-11, 8=20 masgh

%-in Volclay tablets
217 T=226,2-1t

Silica sand pack,

4, 22 b-fr, 20-40 mosh

&-in stainless steel screen,
227?267, 9-fr, #10-slet
w/channel pack

Bentonite slurry,
G -

Fill,
i= =t

Drawing By:_REL/PE35-D3.ASE
Date : 135epf3

Reference : WHC-MR-0207

Borehole drilled depth: [_2&0.0-ft]
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SUMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

WELL DESIGMATION
RCRA FACILITY
CERCLA UNIT
HANFORD COORDIMNATES

LAMBERT CODRDIMATES :

CATE DRILLED
DEPTH DRILLED

{Gs) :

MEASURED DEPTH (GS) :
DEFTH TO WATER (GS5) :

CASING DIAMETER
ELEV TOP CASING

ELEV GROUND SURFACE :
FERFORATED INTERWAL :

SCREEMED
COMMENTS

INTERVAL

AVAILABLE LDGS
TV SCAN COMMENTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED WSE
CURRENT USER

PUMP TYPE
HAINTEMAKCE

RESOURCE PROTECTION WELL - 299-E34-8

259-E34-8
214-B-43 Trench
200 Aggregate Arca Management Study (200-BP-5)

N 45,175 W 51,454 [19Apr90- 200E]
N 450,345 E 2,243,755 [HAMCONY]

M 137,249.88m E 574, 206.4&m [19Apr70-HADA3Z)
Aprad

250.0-ft

Mot documented

232.9-ft, Mar90,

235.9=ft, 164Jun?3

4-in, stainless steel, +0.8=227.5%-ft.

&-in, stainless steel, +3.0=70.5-ft

640,52« ft [19Apr0-200£]

&37.53-ft, Brass cap [19AprP0-200€)

Mot applicable

4-im stainless steel with chennel pack, 227.9-24T7.%9-ft
FIELD INSPECTION,

OTHER:

Geologist, Driller

Hot appliceble

Wot applicable

Wot applicable

B-&3 Tremch quarterly water level measurement, 20HoveD=14Jun®3:
WHC ESEM w/l monitoring and RCRA sampling,

PNL sfitewlide sampling 93

Hydrostar

A.22



WELL COMSTRUCTIOW AND COMPLETION SUMMARY

brilling Sample Hard tool
Methed: Cable tool Method: Drive barrel
prilling Additives

Fluid Used: Rad water Used: _ None

briller's WA State

Hame:_J Johnson Lic MWr:_Mot documented
orilling Company

Company:_Jensen Drilling _ Location:Not documented

Date Date

Started: 195ep91 Complete:  280ct?1

WELL
MUMEBER :
Hanfeord
Coordinates: W/S
State NADEZ N
Coordinates: M
Start

Card W:_Ngt documented T R - N

Elevation

Ground surfece: &37.07-ft (Brass cep)

TEMPORARY

209-E34-10 WELL WO:

W 45,091.0  E/W
137,224.57m E

£50,261

W 51,1948
574, 284, 40m

E _2,244,011

bDepth to water:_233.1-ft Get®l
{Ground surface)zia.o-ft 2iJun! 23 Jun¥3

GENERALIZED Geologist's
STRATIGRAPHY Log
Sleslightly

0=15: 51 silty sandy GRAVEL
15=45: Sandy GRAVEL

40=35: Silty sandy GRAVEL
ES=55: Bl grawvelly SAND
A5=100: SamD

103=115: 51 gravelly SAND
115=125: SAND

125=135: 51 gravelly SAND
135=185: SAND

&=in SILT lens @ 1£3-ft
51 gravelly SANMD

Sl gravelly SaND
2-in SILT lens @ 16&-f¢
175+202: SAMD

202+«203: Sandy GRAVEL
203=-203.8: SILT

2035.6=206: SAND

206=225: Gravelly SAND
225+240: Sandy GRAVEL

260-245: S| gravelly SAND
265-24%: Sandy GRAVEL

269 : GRAVEL (BASALT rock?)

165=165:
165175

i Iﬁ L] lh1ll-ﬂl'IT.

| +—————| Elevation of reference poimt: [

2. T7-fE1
(top of casing)

| Height of refefence point abowel 2.T6-ft 1
ground surface

Depth of surface seal
Type of surface seal:
| Cement grout te 18.%-ft,
Gud=ftmd-in concrete pad
extending 2.0-ft ints anmulus

[2.0+18.9-ft]

has

| &-in ID stainless steel casing,

*1,1=225.3-1¢

Hole diameter,

| £20=19.0-ft, 13-in nominal

1 19.0=189.6-1t, 11-in nominal
| 150, 4=00%_B-Ft_ 9-1n nominal

— Bentonite crumbles,

18.9=218.2-ft, B«20-megh

Bentonite pellets,

218,2=222 1= 11

! S8ilica sand pack,
£22.1=249.0-ftr, 10=20-mesh

4-in T304 stainless steel screen,
25 F=20b L-fr, W20- T

Drawing Ey HH;EEmm,nsg
Date _138epdy
Reference :

Borehale drilled depth:

[_269.0-ft]
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WELL DESTGNATION
CERCLA URIT
RCRA FACILITY

SMMARY OF CONSTRUCTION DATA AND FIELD OBSERVATIONS

HANFORD COORDINATES :
LAMBERT COORDIMATES :

DATE DRILLED
DEPTH DRILLED

{es) :

MEASURED DEPTH (GS) :
DEPTH TO WATER (GS) :

CASING DIAMETER
ELEV TOP CASIMG

ELEV GROUMD SURFALCE
FPERFORATED IMTERWAL :

SCREEMED INTERVAL
COMHENTS

AVAILABLE LOGS
TV SCAN COMMENMTS
DATE EVALUATED

EVAL RECOMMENDATION :

LISTED USE
CURREMT USER
PLMP TYPE
M& | NTEMANCE

RESOURCE PROTECTION WELL - 299-E34-10

299-E34-10

200 Aggregate Area Management 5tudy
LLBG/WMA-2

M &5,001.0 W 51,198.8  [200E-1Dec?]
M 450,261 E 2,266,011 [HANCONY]

N 157,226.5Tm E 574, 2B4.40m [NADB3-12Dec®1]
et

249.0-ft

24T, 0-ft, 2Thug?3

233.1-ft, 290et?1

234.9-fr, 23Juri3

&-in stainless steel, +1.1=225.3-f¢;

&-in stainless steel, +2.76%70.5-ft

&38.77-1t, [NGVD ! 29-12Dec? 1]
&37.01-fr, Bress cap [MGVD'29-12Dec?1)

Wot applicable

225.3=206. 4=Ft, b=in #20-glot stainless steel;
FIELD INSPECTION, 2TAuwghl;

4 ard 6-in stainless steel casing.

4-ft by &-ft concrete pad, & posts, 1 removable.
Capped and locked, brass cap in pad with well 10,
Hot in radiation zone.

OTHER:

Geologist

Mot spplicable

Mot appliceble

Hot applicable

LLBG guarterly water level measurement, 1TWar®2-23Junf3,
WHC ESEM w/l monitoring and RCRA sanpling,
Hydrostar, fntake 8 239.0-ft
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